Abstract. We have conducted an extensive survey of the Magellan data to reassess the population of coronae. We identify a new type of coronae, here referred to as 'Type 2 coronae', having the same basic morphology as previously identified coronae (Type 1), but lacking a significant (>50%) annulus of closely spaced fractures. 106 Type 2 coronae are included in the new database giving a total of 515 coronae on Venus. The characteristics of the expanded population of Type 1 coronae are similar to those of the previously described population, but the Type 2 coronae are smaller, tend to have relatively flat interiors surrounded by a topographic tim, and are more likely to be found isolated from other features. Our observations, in particular the morphology and setting of the Type 2 coronae, may provide supporting evidence for the existence of a depleted mantle layer under the venusian plains. 
Introduction
Coronae are large-scale volcano-tectonic structures first described by Barsukov eta/. [ 1984] , that are widely considered to be the surface manifestation of mantle upwelling [ Corona topography is classified into 9 categories, with category 3 broken into two subcategories (Table 1, and see Table   raised features (categories 1, 2, 3 and 5) and 33% depressions (categories 4, 6 and 8). For the 409 Type 1 coronae, 50% are raised topographically and 39% are depressions.
The Type 2 coronae fall into almost the same topographic groups as Type 1 coronae. However, the distributions between the topographic groups are quite different. Only 17% of Type 2 coronae are raised features, with 27% depressions. In addition, 54% of Type 2 coronae are classified as rim only, as compared to 8% of Type 1 coronae. The 4% of Type 2 coronae that are depressions without raised rims could also be completely flooded impact craters.
The expanded population of coronae did not exhibit any major differences in tectonic or volcanic characteristics as compared to the 1992 survey population. All coronae, including all but 9% of Type 2 coronae, have some associated deformation, typically some concentric fractures. At Type 2 coronae, concentric fractures typically surround less than 30% (--110 ø of arc) of the feature. Where concentric fractures are present at Type 2 coronae, they either surround the topographic rim (11%), lie inside the topographic rim (3%) or on the topographic rim (32%). Thirty-nine percent only have associated deformation outside the topographic rim; most of these are wrinkle ridges that have been apparently deflected by the corona. Nearly all coronae have associated volcanism; no Type 2 coronae have the extensive flow fields associated with some Type 1 coronae (e.g., as described by Roberts and Head [ 1993] ).
Dimensions
As with the 1992 survey, we used the fracture annulus extent to clef'me width. Where no fracture annulus was present, we measured the outermost extent of the topographic rim to define width. The maximum widths of asymmetric or elliptical coronae are used in this analysis. In our analysis of corona dimensions, [1997] were found along chasmata or fracture belts (68%). For the new group of Type 1 coronae, 68% were located along fracture belts or chasmata, 18% isolated features and 13% at hotspot rises. For Type 2 coronae, 43% were found at fracture belts and only 2% at hotspot rises. The most striking difference between the two surveys however is that Type 2 coronae are preferentially located as isolated features in the plains (56%).
In the absence of plate recycling, it is hypothesized that a low density, depleted mantle layer can form the lower part of the lithosphere [Parmentier and Hess, 1992] . Smrekar and Stofan [1997] modeled the formation of coronae from an upwelling with and without the presence of a depleted mantle layer. They found that interior lows form when a plume thins a substantial depleted mantle layer. Rim only coronae were produced only through a combination of delamination and rebound of a depleted mantle layer. Smrekar and Stofan [1997] found a higher percentage of these features in the v enusian plains, leading them to postulate the presence of a depleted mantle layer underlying the plains. As described above, Type 2 coronae are much more commonly found as isolated features in the plains than Type 1 coronae, and over half have a rim only topographic form. We interpret this to indicate that the formation of coronae lacking a well-defined fracture annulus is favored in the presence of a depleted mantle layer.
The lack of a fracture annulus coincident with the topographic rim at Type 2 coronae could be caused by several factors: 1) a purely ductile lithosphere due to high heat flux; 2) a very strong lithosphere and thus low stress at the surface; and 3) slow viscous bending (low strain rate). We do not favor option (1) Venus, the buoyancy flux for coronae was scaled using the estimated value of approximately 50 Mg/s for terrestrial hotspot heat loss [Davies, 1988; Sleep 1990 ], which was estimated to be 10% of the total terrestrial flux [Davies, 1988] .
To re-estimate the contribution of all coronae to heat loss on Venus, we multiply the corona buoyancy flux by C/o, where C is the specific heat per mass (1.25x103 J/kgøC) and ot is the coefficient of thermal expansion (3x10'•øC ") [Sleep, 1990] 
Conclusions
We have expanded the original Stofan et al.
[ 1992] database of 336 coronae to 514 coronae using the global Magellan data sets. The large numbers of additional coronae identified suggest that coronae might contribute 15-28% of the heat loss of Venus. We have now termed coronae with fracture annuli 'Type 1' coronae.
We have identified a significant number of additional coronae that have a topographic rim, but lack a fracture annulus. We find that most occur as isolated features in the plains. These coronae, termed Type 2 coronae, are somewhat smaller than Type 1 coronae and typically consist of a relatively flat interior surrounded by a raised rim.
The concentration of Type 2 coronae as isolated features in the plains and their topographic forms are consistent with preferential formation in the presence of a thickened, chemically depleted mantle layer. The lack of a tectonic annulus at Type 2 coronae is also consistent with formation of these features in regions of depleted mantle, with corona formation characterized by slow bending of the surface. We are in the process of analyzing the gravity signatures of Type 2 coronae, in order to further understand the relationship between corona morphology and lithospheric structure 
